Clinical exanlnation.-There wvas extensive deposition of dark brown pigment in the conjunctiva, at the limbus and in the corneal epittelium. The conjunctival pigmentation was diffuse, chiefly to be found in the ciliary region. There were two principal patchesone between 6 o'clock and 9 o'clock, the other further from the limbus at 12 o'clock.
There was a fuirther isolated plaoue in the middle of the lower fornix. At the limbus there was an incomplete pigment ring with slightly thicker portions at 12 o'clock, 3 o'clock, 6 o'clock, and 9 o'clock. The pigment deposit extended into the epithelium of the cornea in two tongue-like processes, one from the upper part and one from the loNwer part. Slitlamp examination revealed fine dots of pigment in the basal layers of the corneal epithelium. The *vhole surface of the cornea showed a fine diffuse grevish opacity. 'rhe nervefibres were slightlv accentuated. The vision in the eve was T. The fuLndus showed marked arteriosclerosis of the retinal vessels with a fewv small haemorrhages. The left eve was healthy and showed no pigmentary change. The case was seen at regular intervals from 1934 tip to 1939, during which time the pigmentary deposit increased. Periodically she had attacks of conjunctivitis and in Februarv 1939 she complained of pain and inflammation of the eye which was found to be due to a marginal keratitis. This settled down with treatment, btut there was a fuirther relapse in Mlay 1939, which again sto bsided. In July 1939 at a routine examination the eyes were quite comfortable. The pigmient -was still marked but there was no sign of any inflammation. The visionwvas c in the right eye and in the left.
On October 20, 1939, she attended complaining of a lump on the right eyeball Nvhich had appeared during the last two weeks. There was a very niarked change in the appearance of the eye (fig. 2) which showed considerable general congestion anld a reddish, fleshyV tumour situated on the limbus cornexe of the right eye at 12 o'clock. It wvas not obviously p)igmented. Numbers of dilated conjunctival vessels ran into the upper part of the growth which was 6 min. in width and 5 mm. in the vertical meridian. It was vascuilar and was, attached by a wide and thick pedicle to the limbus, and overlapped the upper third of the cornea. The rest of the pigment deposit in the conjunctiva was as before except that the mass in the lower fornix had also increased in size and was of hard consistency.
The patient was admitted to hospital immediately.
Dr. Le Marquand found no sign of any other melanomata in the body, or of neurofibromatosis. The urine was normal and contained no melanin pigment. The arteries were hardened and her blood-pressure was 230/130.
Operations.-On October 26, 1939., under cocaine, I dissected the growth from the limbus and cornea and applied diathermy to the area where the growth was attached to check bleeding and any possible cell permeation. I also removed the small melanoma from the lower fornix. The two tumours were sent for section and when the report came back that they were malignant melanomata I proceeded on November 6, 1939, to exenterate the right orbit under general anaesthesia. The lids were removed, as well as the whole of the conjunctiva, the globe, and the contents of the orbit. The patient made an uninterrupted recovery and the orbital cavity healed well. Pathological report.-The pathological examinations of the tumours and of the eyeball after enucleation were made by Dr. John Mills.
To facilitate description a plan of the anterior part of the eye concerned has been drawn ( fig. 3 ).
In this plan the iris and ciliarv body are shown, pigmentation being represented by a heavy black line. The lens has been removed.
The limbus ( fig. 4 ).-This area is somewhat vascular and shows a moderate degree of round-cell and naevus-cell infiltration. The covering epithelium varies in thickness, shows occasional polymorphs wandering out between the superficial squamous cells and marked changes in the basal cells. The latter no longer appear as a single layer of cuboidal cells, but extend into the subjacent tissue in an irregular manner, vary greatly in size and are hyperchromatic. A few of these cells contain brown pigment granules, but pigment is more evident in the interstitial spaces of the subjacent tissue and in cells (? phagocytic) seen there. The basal layer of cells has commenced to proliferate in an active and irregular manner and to invade the subjacent tissue. No mitotic figures are to be seen. This zone grades insensibly into the Corneal epithelium (figs. 5, 6, and 7).-Here the demarcation between epithelium and subjacent tissue becomes more sharplv marked as one passes over the surface of the cornea and away -from the limbus, and eventually the corneal epithelium becomes quite -normal. In this passage over the cornea, vesicular spaces are noticed in the deeper layers of the epithelium adjacent to the limbus, and here there is a good deal of pigmentation which is now restricted to the epithelium. Vacuolation and pigmentation become gradually less marked and eventually disappear altogether. At one point the basal epithelial cells have formed a structure which bears a superficial resemblance to the cell nests of epithelioma. The vacuolation is particularly well marked in the region where the corneal epithelium is shown in the plan as a double line. Vascularization of the epithelium extends for a short distance over the cornea.
Biopsy Reports
Tumour from the limbus corniea.-This tumour is composed of cells varying from round to spindle shape with large hyperchromatic nuclei, a variable amount of cytoplasm, and closely packed together with little or no intercellular substance,. Mitotic figures are present and their presence, combined with marked vascularity, suggests rapid growth. There is an epithelial covering to the tumour and transition from epithelial to tumour cells is indefinite. In relation to this epithelium cell nests, identical with those described in the eye section, can be recognized. Pigmentation is very variable but nowhere is it very marked. Some of the blood-vessels are lined by a single layer of endothelium, but in the most vascular area the blood is lying free in the spaces amidst the tumour cells.
Tumour from conjunctiva.-This is much less cellular and vascular than the corneal tumour and gives the impression of much less active growth. There is much more collagen intercellular substance and pigmentation is very evident, the granules being both intracellular and intercellular.
Both are malignant melanomata, the conjunctival tumour being in a less active phase. -This is a case, I think, of acquired diffuse pigmentation of the conjunctiva which may be termed " precancerous melanosis ", and must not be confused with congenital melanosis of the eyeball or conjunctiva.
Such pigmentation occurring in the skin is often the seat of a malignant transformation. Numerous reports can be found in the English literature of malignant growths of the conjunctiva, but diffuse pigmentation acquiring malignant characteristics seems to be a rarity.
Parsons [1] points out that pigmentation of the conjunctiva, especially at the limbus, is normal in dark-coloured races, but pigment spots in white races suggest malignant disease. He says that diffuse pigmentation is rare; when present it is confined to the epithelium. It may extend into the cornea in tongue-shaped patches towards the centre; the pigment cells at the limbus have been the starting point of malignant growths as in this case, but such tumours rarely occur elsewhere in the conjunctiva. They are highly malignant, tend to recur and form metastases, but penetration of the globe is rare. They are sometimes non-pigmented-likewise the metastases, but if pigment is present it may be intraor extra-cellular.
Cases have been reported where a malignant melanoma seems to have arisen at the site of an acquired melanosis. Wolff and Deelman [2] reported a case in which pigmentation occurred and migrated into the cornea after removal of a tumour, and John Griffith [3] a case of a growth in the upper fornix associated with diffuse subconjunctival pigmentation. Roper [4] reported one where a brown stain in the lower half of the conjunctiva had existed for some time and gave rise to a black growth; there were also numerous pigmentary deposits in the skin. Lawford's [5] case showed a tumour arising in a pigmented patch of conjunctiva between the limbus and the semilunar fold. Rosenstein [6] suggests that sudden malignant change is found following inflammation. Reese [7] of New York has recently reported eight cases of what he calls " precancerous melanosis ". The average age at which precancerous melanosis of the conjunctiva was recognized is about 48, and the average time which elapses before malignant change ensues is about five years. The characteristics of this type of lesion are that the melanoma is diffuse, malignant areas may appear at any site-sometimes simultaneously; the areas may remain flat or are sometimes elevated. The more malignant cases arise from this type of acquired melanosis rather than from a naevus. He also reports that inflammation may frequently accompany the onset of malignant change. The treatment he suggests, once malignancy is established, is complete exenteration of the orbit, because of the extensive involvement of the conjunctiva, but irradiation may be effective in the precancerous stage.
Histologically it would appear that this type of diffuse melanoma arises in the basal layers of the epithelium and one may be justified in assuming that the tumours, according to Masson [8] are neuro-ectodermal in origin associated with the specialized sensory nerve endings. These in the conjunctiva are the tactile corpuscles of Krause and various tuft-like configurations especially at the limbus. These neural cells are thought to be capable of differentiating to form the normal chromatophores which are present in the deeper cells of the conjunctiva, especially at the limbus. I should like to express my very grateful thanks to Dr. John Mills for his help and advice; also for the excellent drawings which he made of the histological sections.
